A cell for biological samples that allows atomic force microscopy ͑AFM͒ observations in a controlled environment ͑air or gas or any liquid͒ is described. The cell is made of a modified Petri container and it is possible, through two inlet and outlet feedthroughs, to introduce an aqueous liquid during AFM observation thus directly visualizing the modifications induced on the biological specimen. Uncoated neurons and Escherichia Coli bacteria have been imaged in air and after introducing an aqueous liquid by contact-mode AFM: the microimages are similar and show a comparable resolution even though the force applied to the biological material is different.
I. INTRODUCTION
Atomic force microscopy ͑AFM͒ has strongly developed in recent years 1 and many interesting results have been obtained on nonconductive samples. In particular, biological applications of AFM have greatly increased, 2-6 because of its potential to investigate the samples under native conditions. In fact, the ability to image in liquids, especially physiological buffers, makes it a unique tool to observe biological processes at a submicron scale. Timelapse AFM studies under aqueous solutions have been performed on the membrane surface of several biological molecules [7] [8] [9] [10] [11] thus showing the dynamic behavior at the membrane level; furthermore, working in liquid strongly reduces the forces exerted onto the biological sample thus resulting in almost no deformation of the external membrane. [12] [13] [14] [15] [16] Several AFM instruments working in a liquid environment have been described in literature; however, most of them ͑see, for example, Refs. 7, 9, 17, and 18͒ use a closed liquid cell where the sample-cantilever system are immersed in liquid prior to starting the AFM visualization. It is then difficult to evaluate all the changes that have happened to the biological material after the insertion of the liquid. A recent advancement in technology has produced several fluid cells with the possibility of liquid inlet and outlet allowing the direct observation of the cells activity in real time. [19] [20] [21] Some of these cells are now commercially available. 22 In this paper we developed a fluid cell, made of a modified Petri container, for biological samples that allow AFM observations in a controlled environment ͑air or gas or any aqueous liquid͒. The reason for using a Petri container as a support is because it is the most common substrate for preparation of biological samples. In this way the biological specimen can be prepared at any laboratory and then transferred to the AFM and imaged without any further manipulation. Furthermore, it is possible to introduce an aqueous liquid in the cell during AFM observation thus directly visualizing the modifications induced onto the biological specimen. The cell has been tested by imaging uncoated neurons and Escherichia Coli Bacteria grown inside the Petri cell ͑for a full description of the sample preparation see Ref. 23͒ . The samples were imaged with AFM when dried and after introduction of distilled water into the Petri cell.
II. INSTRUMENT DESCRIPTION
The AFM set-up is fully described elsewhere. 24 Figure 1 show a scheme of the fluid cell that has been used in the present work. It consists of a Petri container mounted on top of the x-y-z scanner. Inside the Petri cell there is one rubber O ring that avoids the outlet of the liquid. A support holds the cantilever and can be moved with respect to the Petri base by an external screw which is working against the rubber O ring and the elastic membrane. In this configuration both cantilever and biological samples are immersed in a fluid. The cantilever support is transparent in the center, to allow the passage of the collimated laser beam, for measuring the cantilever deflection, and has two openings for fluid inlet and outlet. Constant force images have been obtained with the microscope working in the repulsive mode with a force less than 1 nN from zero cantilever deflection. Gold Figure 2 is a constant force image ͑7 mϫ 7 m͒ taken in air, showing several axons ͑mean height in average, 80 nm; mean corrugation along the axon, 8 nm͒ of a neuron net. Subsequently, an aqueous solution was introduced into the cell through the inlet feedthrough. In the beginning the deflection of the cantilever is left to respond freely to the new sensed forces caused by the introduced liquid. Afterwards the feedback loop becomes operative and changes the height of the sample to maintain the laser deflection constant with a different force sensed by the sample. After stabilization of the sample-lever system ͑15 min͒ another image was taken on the same area with the sample-lever system fully immersed in liquid. Figure 3 shows the same area as in Fig. 2 but in liquid: the image in liquid closely resembles the one in air though some differences are present. In particular the protruding structures have comparable width, while the axons show a lower height, 60 nm, and their surface appears with a higher corrugation ͑amplitudes mostly of 12 nm͒ than in the case of dried samples. 23 Figure 4͑a͒ is a constant force image ͑8 mϫ8 m͒ in a top-view representation taken in liquid, showing four Escherichia Coli ͑central part of the image͒ among several axons ͑upper part of the image͒ of an extended neuron net. The image shown is unfiltered with only rigid plane subtraction. To clearly show the noise level and the vertical resolution associated with our fluid cell, the vertical displacement of the AFM probe along the line trace AAЈ of Fig. 4͑a͒ has been reported in Fig. 4͑b͒ . The vertical displacement is the height of the structures of the substrate that in this region is quite flat, to enhance the noise level and the vertical resolution. In this case the corrugation amplitude is of several nanometers with some structures height well below 1 nm. From several repeated acquisition images we can state that our vertical resolution is below 0.2 nm. This high resolution is mainly due to: ͑i͒ a very strong stability of the sample-tip system especially in view of the fact that in the experiments reported here no damping system has been used; ͑ii͒ a special electronic setup, described elsewhere, 25 where the use of an 
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